Intracellular glutathione protects human monocyte-derived macrophages from hypochlorite damage.
Macrophages must function in an inflammatory environment of high oxidative stress due to the production of various oxidants. Hypochlorous acid (HOCl) is a potent cytotoxic agent generated by neutrophils and macrophages within inflammatory sites. This study determines whether glutathione is the key factors governing macrophage resistance to HOCl. Human monocyte derived macrophages (HMDM) were differentiated from human monocytes prepared from human blood. The HMDM cells were exposed to micromolar concentrations of HOCl and the timing of the cell viability loss was measured. Cellular oxidative damage was measured by loss of glutathione, cellular ATP, tyrosine oxidation, and inactivation of glyceraldehyde 3-phosphate dehydrogenase (GAPDH). HOCl causes a rapid loss in HMDM cell viability above threshold concentrations. The cell death occurred within 10 min of treatment with the morphological characteristics of necrosis. The HOCl caused the extensive cellular protein oxidation with the loss of tyrosine residue and inactivation of GAPDH, which was accompanied with the loss of cellular ATP. This cellular damage was only observed after the loss of intracellular GSH from the cell. Removal of intracellular GSH with diethyl maleate (DEM) increased the cells' sensitivity to HOCl damage while protecting the intracellular GSH pool with the antioxidant 7,8-dihydroneopterin prevented the HOCl mediated viability loss. Variations in the HOCl LD(50) for inducing cell death were strongly correlated with initial intracellular GSH levels. In HMDM cells scavenging of HOCl by intracellular glutathione is sufficient to protect against oxidative loss of key metabolic functions within the cells.